60TKM An3ariHa. JaHHbIN NoAX0o4 UMEET onpeaesieHHble OrpaHUYeHNs NoO CMOXHO-
CTW MOMy4YaeMOi MOAENN, HO YYUTbIBAs ero MOOWUIbHYIO N (PUHAHCOBYIO AOCTYI-
HOCTb MMEET A0CTaTOYHbIe MEPCrEKTUBbLI MPUMEHEHUS B AN3aitHe 1 y4ebHOM Npo-
Liecce.

YK 621.91

MAJTNHAK A.M., PEJOPOBUNY B.A., JOKT. TeXH. HayK

OCOBEHHOCTW 3D MOAE/TMPOBAHUA NMPOLIECCA
N3roTOBJIEHNA AJIMASHO-KOMIMNO3MUMNOHHbIX
MATEPWAOB

B CyLLECTBYIOLLNX TEXHONIOMMAX CMEKaHWA afiMa3HbIX KPYroB Ha meTainnye-
CKMX CBfI3KaxX He Bcerga BO3MOXHO peasin3oBaTb MPOLLEeCC M3roTOBNEHNA Kpyra C
TpebyeMbIM COYeTaHMEM MapKu a/IMasHOro 3epHa, UX 3epPHUCTOCTU U KOHLEHTpa-
LMK ¢ TpebyeMoi MapKoW CBSA3KW.

C uenbio onpeaeneHns Hanps»KeHHO—4e(hopMMPOBAHHOI0 COCTOSHUA CUCTe-
Mbl "MeTanogasa — aiMa3Hoe 3epHO — CBA3KA™ B NPOLIECCe M3rOTOB/IEHNS anva-
30HOCHOrO Cnof Kpyra, npuMeHeHo 3D MOAennpoBaHMe COCTOAHUA CUCTEMbI Me-
TOLOM KOHEYHbIX 3/71eMeHTOB. [pefnaraeMas MeTO40N0rUs UCCNefoBaHUs Mpo-
LIeCCOB M3rOTOB/IEHNA a/IMa3HO-KOMMO3ULMOHHBLIX Matepunanos (AKM) peanunso-
BbIBAETCA B KOMIMLIOTEPHOM MOAENNPOBaHMM npoLecca crnekaHna AKM gna onpe-
[eNeHns YCNoBUIA, MPU KOTOPbIX COXPaHSETCA Lie/IOCTHOCTb a/IMa3HbIX 3epeH [1].

WccnefoBaHus npouecca CrekaHus aiMasH0-abpasvBHbIX KOMMO3ULMIA Ha
Pa3INYHbIX CBA3KaX MOKasanv, YTO TeMrepaTypHbIA PakTop MOXET ObITb onpese-
NALWMUM B NPOLecce paspyLUeHnsa afiMasHbiX 3epeH [2]. Hannume metannogasbl B
a/IMasHbIX 3epHax, KOIPMUUMEHT TEPMUYECKOrO pacLUMpPeHUs KOTOpoW 60blue
4yeM Yy asiMasa, MPUBOAUT K TOMY, YTO MPK Harpese MeTaiodasa BbI3bIBAET pac-
TPecKnBaHe 3epHa B MeCTax ee pacrnosioKeHus.

[ONna  pelieHns MoCTaB/feHHbIX 3af4ay WCMOMb3yHTCA MakeTbl Nporpamm
COSMOS, ANSYS, LSDYNA, npeaHasHayeHHble Ans nccnefoBaTelbCKUX pac-
4YEeTOB METOLOM KOHeyHbIX 3/1eMeHTOB. /1ges mMeToda COCTOUT B MOLENMPOBAHUN
peasibHOro 06beKTa COBOKYMHOCTbIO KOHEYHbIX 3/1eMeHTOB (O4HOMEPHbLIX, ABY-
MEPHbIX, TPEXMEPHbIX), BbINO/IHEHUN YCIOBUMA UX COYUNEHEHWS, HArpy>XeHUs, 3a-
KpenyieHna 1 aHanm3a Hanps>keHHo - AeOpMUPYeEMOro COCTOSHUA Tako KOHey-
HO3M1EMEHTHOW MOAENMN.,

CneflyeT yuuTblBaTb, YTO MOAENMPOBaHME MpoLecca CrekaHua aimasHo-
abpasvBHbIX KOMMO3NLMIA UMEET HeKOTOpble 0CO6eHHOCTU. Tak, asima3 B/SeTCA
aHW30TPOMHbLIM MaTepuasiom, 1 NO3TOMY A/1A pacyeTa MOAeN He06X04MMO BblOU-
paTb NPOrpaMMHbIV NakKeT, NO3BO/AOLWMIA 3aaBaTb pa3/IMyHblE CBOMCTBA 415 Ma-
TepvasioB B Pas3/IMyHbIX HanpasneHWaxX. MogenvpoBaHne MEeTOAOM KOHeYHbIX
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3NeMEHTOB TpebyeT 60/bLUNX PECYpPCOB BPpeMEHU, MO3TOMY Ha Haya/bHOM CTaaum
MofenNb YNpoLLaeTcs: AN MOAENMPOBaHUA NpoLecca CreKaHUs B KayecTBe 3epHa
asmasza Mbl NPUHUMAEM 3NNNMCOUA BPaLLEHNS.

MpoBeEeHHbIMM pacyeTaMy YCTaHOBMEHbI OMTUMAa/IbHbIE COYETAaHWUS CBOWCTB
CBA3KM W a/IMasHbIX 3epPeH C MpeaenbHO AOMYCTMMOW KOHLEHTpauuein nx B AKM,
0b6ecreurBatoLLve COXPaHEHME NX LIENIOCTHOCTM B MPOLLECCE M3roToBneHus (puc. 1, 2).

| AnMaaHoe 3epHo |, ;. CpAska

Fon Ml Ees
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-4 SRR
P )

- 222,500
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217980
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Puc. 2. PacueT NpuBeAeHHbIX HAaNpPSHKEHIA B CNEKaeEMOM a/IMa30HOCHOM crioe (6)

[MoNy4YeHHbIE Ha MEpPBOM 3Tarne OMTMMaslbHbleé COOTHOLUEHWS MPOYHOCTEN
CBA3KW, aJIMa3HbIX 3€PEH N NX KOHUEHTPaunA B afIMa3H0-a6pa3I/IBHOM NHCTPYMEH-
TE ABNAKOTCA NLLb OrpaHN4YMnBatOLLIMMKA NapaMeTpamn N A0J/TKHbI ObITb YTOYHEHbDI
Ansa npouecca asiMa3HOro LLIJ'II/ICbOBaHI/IFI B 3aBUCMMOCTW OT NPOYHOCTHbIX CBOIACTB
06pabaTbIBAEMOro MaTepuasa.
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Cnucok nutepaTtypbl: 1. Kosakosa H.B. OnpeseneHve onTuMasibHbIX XapakTePUCTUK aiMasHbIX KPYroB
nytem 3D MOZeNMpPoBaHUA MPOLIECCOB UX W3rOTOB/IEHWS W LUNNGOBAHWA CBEPXTBEPAbLIX MaTepuasios:
[Ounc. Kang. TexH. Hayk: 05.03.01. — XapbkoB: HTY «XIMW», 2004. — 210c. 2. Mpa6byeHko A.W., lobpo-
ckok B.J1., B.A. ®efoposuy 3D MopenvpoBaHue aimMasHO-abpasvBHbIX MHCTPYMEHTOB M MPOLLECCOB
wnndosaHus. — XapbkoB: HTY «XIM», 2006.-364c.

YK 621.874

MAHYXIH M.M.

EKCINEPTHE OBCTEXEHHA | CTPAXYBAHHA PUSUKIB

CTpaxyBaHHS pPU3MKIB MOXKHA MOAIIUTY Ha 2 HaNPSAMKMN:

e CTpaxyBaHHSA CamoOl TEXHIKW, YCTaTKyBaHHSA, TEXHONOTIYHUX MiHIA Ta iH-
LLIe, HAa BMNAAOK iX BUXOAY 31 CTPOO, MOPYLLEHHA po60TK, 3arnbeni — To6To Nps-
MUX 30UTKIB;

e CTpaxyBaHHA Bif HenepeadbavyeHUX, HECNPUATIUMBMX HacMigkiB, AKi
3’ABMINCA BHAC/IAOK 3aCTOCYBaHHA TEXHOMOTIYHUX HOBMHOK. TyT MarTb Micle
30MTKW Yy BUrNALI AOAATKOBMX BATPAT Ta HE OTPMMaHWiA NMPUOYTOK.

CTpaxyBaHHSI HOBOT TEXHIKW i TEXHO/MOTi NOB’3aHMX 3 TX BUKOPUCTaHHSM,
[0 TaKNX PU3NKIB BIJHOCATb:

MOMWU/IKMA B KOHCTPYKLIT MaLLIMH Ta PO3p06LLi TEXHOOTi;
HeBipHWUIA NiaGip matepianis, ab0 NOro BUKOPUCTaHHS;
CKpUTI AeeKTu, Wo He Oynn BUSABEHI NpY BUNPOOYBaHHSAX;
MOMINIKM NPY BUKOPUCTaHHI OKPEMOT TEXHIKN;

Xa/laTHICTb OKpeMmx ocio.

Ane B CyyaCHMX ymoBaX, 3a daHumu [LepxripnpomHarnagy YkpaiHu 80%
napKy BaHTaXoMifiiMaJlbHUX MalUWH BiAnpaytoBaio HOPMATMBHUIA CTPOK eKc-
nayaTauii i NOBMHHI NPOXOAMTU LLOPIYHE EKCMEPTHE 0OCTEXXEHHS 3 METOH HajaH-
HA CBOEYACHMX MIpP MO YCYHEHHIO [eeKTiB, AKI MOXYTb NPUBECTU A0 CTPaLUHUX
Hacnifgkie. B uMx y moBax pilleHHs npobnemu a1 KomneHcauii 36UTKIB Bif eKc-
nnyarawii CTapoi TEXHIKN — € eKCMEPTHE 00CTEXEHHS | CTpaxXyBaHHS PU3UKIB.

CTpaxyBaHHS [03BOMAE He TifIbKM 3MEHLLUMUTU PU3MKM, LLO 3aBAAKOTLCA MPU
eKcrnnyarauii Takol TeXHIKW | PO34INANTK X MK BfaCHUKaMM TUM CaMUM 3HSB 3
[lep>kaBu BIAMNOBIAaNIbHICTb 3a 3aBAaHi 30UTKK, afie i PO3BMBATU 3arpOBa[PKEHHS
HOBMX PO3POOOK I TEXHOMOTYHUX HOBUHOK. LIi ymoBKM 6yayTb CnipuaTu cnispobi-
THULITBY CTPaxoBMX KOMMaHI i pUHKY 06’€KTiB MifBULLIEHOT HEOE3MNEKN.

EKcnepTHe 06CTeXeHHS | CTpaxyBaHHA PU3UKIB CKNafatTb OCHOBY eKOHOMI-
YHUX METO[IB KepyBaHHA 0e3MneKko, MiABULLYKOTb He TiflbKM BUMOrK 40 NpoBe-
[IEHHS1 eKCNepTM3nN NpPu OLIHIBaHHI TEXHIYHOMO CTaHy 06’€KTiB 3a MeXamun Hop-
MaTMBHUX CTPOKIB eKcniyartayii | Cnpuse NigBULLEHHIO 6e3MeKn B OpraHi3aLinHmx
MUTaHb.
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